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ABSTRACT 
Wood degradation and defects, such as voids and knots, affect the quality of 
lumber. The ability to detect the internal defects in the log can save mills time and 
processing costs. In this case, the microwave propagation is used to investigate the 
internal defect of wood. The principle of this case study is to measure the attenuation of 
microwave signal when propagates through the wood. The microwave trainer Type (e) 
4510 that transmit 14.5 GHz with 20m W microwave signal is used and the measurements 
are made in voltage using multi-meter that connected with detector. The development of 
amplification circuit has been developed to amplifY the received signal from detector. 
Rubber wood is used as material under test, (rvlUT) with thickness used between 20mm 
to 60mm. The wood defection is created with known size and the wood is immersed in 
water in order to study the effect of moisture content on microwave signal. Several 
experiments must be performed with several samples of woods and results of 
measurement must be studied in order to determine the different measurement between 
the defect wood and good wood. Artificial Neural Network (ANN) is applied in Visual 
Basic to recognize the pattern voltage based on experiment data to develop 2D image and 
determine the internal characteristic of wood. All data presented are based on experiment 
results. The results from this work will determine the suitability to use microwave signal 
in wood scanning. 
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ABSTRAK 
Penurunan kualiti dan kecacatan kayu, seperti rongga kosong dan mata kayu, 
dapat memberi kesan kepada kualiti papan. Kebolehan untuk mengesan kecacatan 
dalaman pada kayu dapat menjimatkan masa pengilangan dan kos pemprosessan. Bagi 
kes ini, penyebaran isyarat mikrowave tel all diaplikasikan untuk menyiasat kecacatan 
dalaman suatu kayu. Prinsip utama bagi kajian kes ini adalah untuk mengukur kadar 
pengurangan isyarat mikrowave apabila ianya disebarkan melalui kayu. Alat latihan 
microwavejenis (e) 4510 yang memancarkan 14.5 GHZ berserta 20 mW isyarat 
microwave telah digunakan dan pengukuran adalah dibuat di dalam unit voltan 
menggunakan meter pelbagai yang disambungkan kepada alat pengesan. Litar 
pembesaran telah dibentuk untuk membesarkan isyarat yang diterima daripada alat 
pengesan. Kayu getah telall digunakan sebagai bahan ujikaji, (MUT) dengan ketebalan di 
antara 20 mm hingga 60 mm. Kecacatan pada kayu telah dicipta dengan saiz yang 
diketalmi telah direndam di dalam air bagi mengkaji kesan kandungan kelembapan 
kepada isyarat microwave. Beberapa eksperiment telah dilalcsanakan ke atas beberapa 
sampel kayu dan keputusan eksperimen dikaji bagi menentukan perbezaan pengukuran 
diantara kayu cacat dan kayu elok. ANN telah dilaksanakan melalui Visual Basic untuk 
mengesan corak voltan berdasarkan data eksperimen bagi membentuk image dua 
dimensi serta menentukan ciri-ciri dalaman sesebuall kayu. Kesemua data yang 
dilaporkan adalah berdasarkan kepada keputusan-keputusan eksperimen. Hasil daripada 
kajian ini akan menentukan kesesuaian menngunakan isyarat microwave dalam penelitian 
kayu dan juga sebagai keputusan awal untuk tomografi kayu. 
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CHAPTER 1 
INTRODUCTION 
1.0 Introducing \Vood Scanning 
The forest industry is one of the base industries in Malaysia and it covers all parts 
of the process from planting small trees to the refined end-products such as paper and 
lumber that will be used for various purposes. This proposal focus on the timber logs 
when they enter the saw mill, especially on the part of the process when solid wood is to 
be refined into lumber. This process involves a number of grading tasks where some 
kind of aid for the grading decision is of large interest. In addition to the grading the 
utilisation of the logs can be remarkably improved by deciding an optimal cutting 
strategy of the logs already at the line where they enter the sawmill. The optimisation 
strategy needs infom1ation about the dimensions as well as the inner structure of the logs 
in order to make the optimal cutting or grading decision. The optimisation criteria 
depend on the type of wood (Anders Kaestners 1999). 
